The CATCH+ Revascularization Device is designed for use in the fl ow restoration of patients with ischemic stroke due to large intracranial vessel occlusion. Patients who are ineligible for intravenous tissue plasminogen activator (IV t-PA) or who fail IV t-PA therapy are candidates for treatment. The CATCH+ Revascularization Device should only be used by physicians trained in interventional neuroradiology and treatment of ischemic stroke. CATCH+ is manufactured by BALT EXTRUSION 10, rue de la Croix Vigneron, 95 160 Montmorency.
Introduction
Fenestration of the posterior inferior cerebellar artery (PICA) is extremely rare, with only three cases reported previously. Among these, only one report involved subarachnoid hemorrhage (SAH), but the source of bleeding was considered unknown. We report herein a case of aneurysm associated with fenestration of the PICA in which the bleeding source was clarified. In our case, a vertebral artery (VA) terminated in the PICA and the ruptured aneurysm arose from the fenestration of the cranial loop of the PICA. No similar cases appear to have been reported. This also represents the first report of intravascular treatment for a ruptured aneurysm associated with fenestration of the PICA.
Case report
An 87-year-old man with a history of hypertension suddenly experienced headache that did not improve, so he visited a local doctor the next day. Computed tomography showed Fisher grade 3 SAH, predominantly located in the posterior fossa, and he was referred to our hospital ( Figure 1 ). Three-dimensional computed tomography revealed a 3-mm aneurysm on the fenestration of the right PICA cranial loop, and the right VA terminated in the PICA (Figure 2 ).
The decision was made to perform coil embolization after diagnosing SAH due to aneurysm rupture. Under general anesthesia, a 5-Fr guiding sheath (Super Arrow-Flex Õ Sheet Introducer Set, 5 Fr Â 65 cm; Teleflex Medical, Athlone, Ireland) was placed in the aortic arch from the right femoral artery and a 5-Fr Simmons-type catheter was placed in the right VA that terminated in the PICA. Angiography revealed PICA fenestration and aneurysm arising from the superior limb of the fenestrated artery ( Figures 3 and 4 ). An Echelon 10 microcatheter (Covidien, Irvine, CA, USA) was inserted into the superior limb of the fenestrated artery and only the coil was delivered from the proximal end of the artery. Finally, the aneurysm and superior limb of the fenestration were embolized completely using three coils ( Figure 5 ), and no new neurological abnormalities were identified postoperatively.
VA and running from the medulla oblongata to the posterior side. 1, 2 In most cases (85%-95%), the PICA arises from the VA in the intracranial portion, 3 and from the proximal side, the PICA is divided into five segments (anterior medullary, lateral medullary, tonsillomedullary, telovelotonsillar, and cortical). 4 The PICA is the causative artery for aneurysms in the posterior cranial fossa, which cause dissection and cerebral infarction.
On the other hand, PICA aneurysm is uncommon, representing 0.5%-3.0% of total aneurysms. The majority are localized at the VA-PICA junction, 3, 5 and distal PICA aneurysms are considered to represent less than 30% of total PICA aneurysms. 6 Other reports have stated that distal PICA aneurysms represent 0.49%-1% of intracranial aneurysms 7, 8 and aneurysms arising from the distal portion of the PICA are rare, as 0.016%-1.7% of total intracranial aneurysms, 9 particularly in the telovelotonsillar segment. 7 In addition, although intracranial aneurysms usually arise from arterial bifurcations, many distal PICA aneurysms are unrelated to branching. 1, 3, 6, 9 Horiuchi et al. 6 reported that hemodynamic stress and/or congenital factors would be involved in branchless aneurysm formation at the distal PICA. Hemodynamic stress may cause aneurysm formation at the hairpin curve of the PICA.
Fenestration is defined as a luminal division with a vessel segment that results in two distinct endotheliumlinked channels with surrounding muscularis tunica, and that may or may not share an adventitial layer. 10 On the other hand, duplication involves two distinct vessels, 11 usually in parallel, and no arterial convergence. Twenty-one percent of autopsy cases have been reported to involve fenestration in the anterior communicating artery (Acom). 12 The Acom and vertebral basilar artery system are considered as common locations for fenestration. 13 Meanwhile, only three reports have described fenestration arising from a single trunk of the PICA, 10, 14, 15 while Lee et al. 16 and Cho et al. 17 reported fenestration associated with a double origin of the PICA.
The etiology of aneurysms arising from PICA fenestration is unclear, but Black and Ansbacher 18 reported thinning and absence of the muscularis layer starting 200 mm proximal to the medial and ventral walls of the fenestration and its associated saccular aneurysm in a morphological study of a fenestrated basilar artery. Other authors have also postulated the absence of a medial layer in the vessel on the proximal and distal ends of a fenestrated artery. 19, 20 Under circumstances such as thinning of the artery wall, hemodynamic stress may result in aneurysmal formation on the arterial wall. As mentioned above, distal PICA aneurysms tend to arise at a non-branching artery around the aneurysmal neck. 6, 21 Hemodynamic stress is thought to arise at the top of the hairpin curve, so congenital vascular fragility of the PICA with fenestration was speculated to be involved in aneurysm formation.
The lack of a distal segment of the VA (V4 segment) after penetrating the dura and termination in the PICA is generally called PICA termination, 22 which is often considered as a normal variation associated with VA hypoplasia. In such cases, the VA does not communicate with the basilar artery, but ends in the PICA. Our case, in which the VA showed PICA termination, represents the first report in which the aneurysm was clearly confirmed. Furthermore, aneurysm arising from the peripheral portion of the PICA and on the unbranched part of fenestration has also not been described previously.
The telovelotonsillar segment of the PICA, as the cranial loop of the PICA, frequently shows a rostrally convex loop near the roof of the fourth ventricle. 3 In the three previously reported cases of fenestration of the PICA, 10, 14, 15 the cases reported by Lesley 10 and Theodosopoulos and Lawton 14 involved the anterior medullary segment of the proximal PICA. In our case, the fenestration formed on the cranial loop of the PICA. Theodosopoulos and Lawton reported a case of fenestration associated with SAH, but no evidence of associated aneurysm was found, and fenestration did not appear to have been the origin of the SAH, so the fenestration was wrapped with a single layer of cotton. 14 The PICA is the most variable cerebellar artery in terms of the location of its origin. Variations are classified as absent, single trunk, fenestration or partial duplication, and complete duplication. 17, 23 The risk of ischemic complications after PICA occlusion depends on the occlusion site. Occlusion of the PICA is occasionally associated with cerebellar infarction distal to the sacrificed site, while perforating vessels arise from the VA and first three proximal medullary segments of the PICA, so occlusion of these segments may carry a potential risk of brainstem ischemia. 24 Mercier et al. 25 classified blood flow control at the pontomedullary junction into three different situations according to the origin of the PICA, and discussed the blood supply to the brainstem and cerebellar hemispheres under each condition. PICA blood flow is thus highly variable and the occurrence of complications differs from case to case. We only occluded the superior limb of the fenestration in association with aneurysm on the cranial loop, and the possibility of branching from the fenestration on the cranial loop was considered to be low. Donation from the inferior limb of the fenestration preserved flow to the peripheral region and did not cause ischemic complications after interventional therapy.
We have described the first case in which aneurysm was confirmed on the fenestration of the PICA and in which intravascular treatment was applied.
Conclusion
This is the first description of aneurysm arising from PICA fenestration and is the first report of endovascular treatment for this abnormality.
Declaration of conflicting interests
The authors declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
